Systemic endotoxaemia is associated with postoperative renal dysfunction in obstructive jaundice, and can be prevented by the pre-operative administration of certain bile salts. In order to find the most effective bile salt for use in this condition, a comparison of the anti-endotoxic activities of different bile salts was performed. Bile salts were incubated in vitro with endotoxin and the resultant endotoxin level was measured with a quantitative limulus assay. The in vivo effects of different oral bile salts on the intestinal absorption of radiolabelled endotoxin from rats with obstructive jaundice were compared. The in vitro and in vivo anti-endotoxic activities of bile salts related to their known detergent activities. Deoxycholic acid and its conjugates were the most effective and should be the bile salts of choice for further clinical evaluation in obstructive jaundice in man.
INTRODUCTION
Postoperative acute renal failure occurs in 9% of patients with obstructive jaundice1. There is considerable evidence to implicate the presence of endotoxins within the systemic circulation in the development of this renal dysfunction2-4. Systemic endotoxaemia is believed to result from an increased absorption of intestinal endotoxin into the portal circulation 4'5 and its impaired removal by the Kupffer cells within the liver6'7.
The presence of bile within the intestinal lumen reduces endotoxin absorption8 '9. Oral administration of bile salts abolishes endotoxaemia in rats with bile-duct ligation4. In patients with obstructive jaundice, oral sodium deoxycholate prevents both portal and systemic endotoxaemia and protects postoperative renal function1. However, chenodeoxycholic acid is less effective in these roles 1 and ursodeoxycholic acid has been found to confer no benefit12. An in vitro and in vivo comparison of bile salts has been performed to find which bile salt should be the most effective anti-endotoxaemic agent for use in obstructive jaundice. Four hours later the rats were killed by cervical dislocation, and immediate laparotomy was performed. Ligatures were placed around the lower oesophagus and distal rectum, and the intestines including the stomach were removed. The attached mesentery was discarded and the intestines were counted for radioactivity to calculate the percentage radioactivity remaining in the intestines. From three control jaundiced rats the livers, lungs, spleens, kidneys, and samples of blood and uriec were also measured for radioactivity. All bile salts tested, except ursodeoxyxholic acid, produced a significant (P<0.05) The presence of bile within the intestinal lumen prevents endotoxin absorption. The clinical effects of endotoxaemia cannot be induced in healthy animals by the oral administration of endotoxin even if doses 500-3000 times the minimal lethal 17 18 parenteral dose are given Endotoxin absorption is increased in obstructive jaundice 4 or after bile-duct cannulation and external biliary drainage8, but is reduced in obstructive jaundice if the endotoxin is incubated with a bile salt prior to its oral administration19, if oral bile salts are administered4, or if internal biliary drainage is performed9.
All bile salts tested had potent in vitro anti-endotoxic activities, and the most active were those of the dihydroxy bile acid, deoxycholic acid and its conjugates, and the least activity was shown by ursodeoxycholic acid. Lithocholic acid and its conjugates were not tested since they are toxic and would be unsuitable for use in man. These results are consistent with previous studies examining the in vitro antiendotoxic activity of bile salts. Iwasaki injected intravenously the majority can subsequently be found within the red-cell 28 29 layer and not within the plasma There was increased absorption of radiolabelled endotoxin in the bile-duct-ligated rat. This probably occurred due to a lack of intestinal bile rather than due to the hyperbilirubinaemic state, since bile-duct cannulation in rats also leads to an increased absorption of endotoxin8'9. All of the bile salts tested, except for ursodeoxycholic acid, significantly reduced endotoxin absorption. As in the in vitro study deoxycholic acid and its conjugates were the most effective, and the bile-salt activities related to their known detergent activities2 '21. A greater difference between the bile-salt activities was shown by the in vitro test, but this probably related to the bile salts being incubated with the endotoxin for 6 h in controlled conditions, whereas in the in vivo test the endotoxin was given only 4 h before the animal was killed; also, numerous biological variables could effect the interaction of bile salts and endotoxin. The choice of the most suitable bile salt as a prophylactic agent against endotoxaemia in obstructive jaundice depends not only on the individual salt's activity as determined in vitro but also on its metabolism and action in vivo. It is probably unimportant whether a bile "acid" or bile "salt" is used, since most bile "salts" precipitate as bile "acids" in the stomach as their precipitation pH values are higher than the luminal pH3.
In order to prevent endotoxaemia in obstructive jaundice it is recommended that deoxycholic acid or its conjugates be the agents of choice for further clinical evaluation.
